Spaceflight Seminar 


Have you ever wondered why we have launch windows? Or why the attitude of the Space 
Station changes? Come find out at the Spaceflight Refresher and ISS Operations Overview 
presented by Dr. Jack Bacon from NASA's VIPER team. This half-day seminar will answer some 
of the many questions about why and how we fly in space. 

Date: Friday, September 29, 2006 
Time: 9:00am to 12:00pm 
Location: Conference Center 

OE-CSSP and CAO: Register by September 13 to ensure your spot. After this date, registration 
will be opened to all CSA employees. 

Please register on the intranet at: . 

Topics to be covered: 

What's so valuable about micro gravity? 

How do we get to micro G so close to a huge gravity well like the Earth? 

How come such a big rocket gets so little payload to space? 

Why do we have daily launch windows, and why are they so short? 

What's the beta angle, why does it change so strangely, and why do we care so much about it? 
Why do we have launch seasons for the Shuttle? Why can't we just launch any old day? 

Why do we see the station some days, not on others, and at different times and directions? 

Why do we keep changing the attitude of the Space Station? 

What are the certified attitudes of the station, and why did we pick these few? 

Why do we keep changing the altitude of the Space Station among these three? 

What's the difference between Power Balance, Energy Balance, and Depth-of-Discharge? 

Where does all the uncertainty come from in our orbit predictions for phasing, collisions, 
communications coverage, etc? 

Why do we usually reboost only on days that we do attitude changes? 

What's F(1 0.7), what does it do, why do we care, and why does it vary so much? 

Why do we care about orbital phasing of the ISS? Can't we just do phasing with the arriving 
vehicles? 

Why is the Space Station built the way it is? 

What's Sun Slicer? (or Night Glider, or Dual Angle, or (coming soon!) Mixmaster, or Outrigger, 
or...) 

What's a BGA, and what is BGA conditioning all about? 

What's a Control Moment Gyroscope, and what does it do? 

What's a desat? Why is it more trouble now than it used to be? 

How much orbital debris is there, and how dangerous is it? 

Why aren't we more worried about meteor storms? 

What is atomic Oxygen? Where does it come from, and why is it a nuisance? 

What's a gravity gradient attitude, and why don't we use it? 

How come we see things like phantom torques and phantom spikes and other things that Shuttles 
and stations and capsules have never seen? 

How are all these topics affecting our assembly plans for this year and through the life of station? 
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Orbit Parameters (6 needed) 
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Relative motion is complicated: 
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Drag and Altitude 
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XW== X axis into the Velocity Vector 





XVV DUAL ANGLE 



Saves Beta Gimbal Wear and tear: 50% of motion 
relative to full tracking 



XVV “NIGHT GLIDER 



Same rotations as Dual Angle mode, but timed to present 
minimum drag 




XVV “DIET NIGHT GLIDER 



Same rotations as Night Glider mode, but even further 
reduction of Beta Gimbal rotation. Reduces BGA wear and 
reduces drag. 
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Data supplied by Mark Matney/SX 
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REVOLUTIONIZING SPACECRAFT MASS: 
TOWARD A "SPACECRAFT ON A CHIP" 



PAST PRESENT FUTURE 



Which bug has more software? 
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Fluid behavior 
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Figure 2 . 1-2. Energy collection and conversion 
OR Us, stowed configuration 





Figure 2.1-1. Partially deployed sola r a rray wing 










Figure 2.1-9. Mast canister on right , with mast 
partially deployed to the left 



Table 2.1-18. 8a ttery ORU opera tional limi ts 
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What ’s Outside the Hatch ? 
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February 6, 2002 
Jeffrey R. Theall, Ph.D. 


Where is the ISS? 
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Source: NASA Reference Publication 1390 
Failures and Anomalies Attributed to the 
Natural Space Environment 
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Minimum Operational Altitude Profile 180 days to 278 Km (150 Nmi) 

Soyuz-TM Rendezvous Preliminary Minimum Micro-g Altitude 

90 days to 278 Km (150 Nmi) 


Orbit Altitude/Drag Maintenance 
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Ionizing Radiation 
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Earth's magnetosphere 
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Geomagnetic Field at Sea Level 




Trapped Particles 




Magnetic Con. lugalc Point 



Aurora Borealis from the Shu 




South Atlantic Anomaly 




Source: Multi-angle Imaging SpectroRadiometer (MISR) instrument data from NASA's Terra spacecraft 
http://visibleearth.nasa.gov 



Solar Flare Proton Events 
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Plasma Environment 
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VAN ALIEN RAMATIQN BELTS 



Thermal Environment 
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5x5 Risk Matrix 











Note : This card is used as a framework for determining a likelihood and consequence for a risk. Risk identification 
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